INTRODUCTION
Temporal fluctuations ever since it was observed and recognized as an elementary feature of blood flow in the microcirculation by Krogh in 1929 (Krogh, 1929 became the essence of concepts termed "vasomotion" and "flow motion". Such fluctuations in flow are common in various microcirculatory beds including that of the brain and can be continuously monitored by laser-Doppler flowmetry (Stem, 1975; Nilsson et aI., 1980; Rosenblum et aI., 1987; Fasano et aI., 1988; Hudetz et aI., 1992; Morita-Tsuzuki et aI., 1992) . When challenged, they often show slow (6--12 cycles/minute) oscillatory pattern, which allow for a relatively simple characterization if the higher frequencies are eliminated from the signal (Hudetz et aI., 1992; Morita-Tsuzuki et aI., 1992) . Temporal variation in microcirculatory flow is however multifactorial and the interactions among these factors can manifest in a complex structuring of the time series recorded by high-resolution laser-Doppler flowmetry (LDF). With no apparent dominating frequency present ( Fig. 3) , they are much too complex to be analyzed in specific terms by conventional descriptive statistics, amplitude and frequency measures. Thus we have used fractal methods genuinely holistic in nature to gain statistical insight into random signals of this kind and to determine if under unchallenged control conditions they represent disorganized behavior or show long-range correlations (West and Goldberger, 1987; Bassingthwaighte, 1988; West and Shlesinger, 1990; Weibel, 1991; Bassingthwaighte et aI., 1994) . 
Fractals and Time Series
Fractals describe objects and events which are characterized by consistencies in the degree of correlation between neighboring structures or events (Bassingthwaighte, 1988; Bassingthwaighte et a!., 1995) . The correlation may be positive or negative and is given by
where H is the Hurst coefficient (Hurst, 1951) . H is a measure of "roughness" of the structure or the signal, H near 1.0 indicating a high degree of smoothness and strong positive correlation, H near 0 indicating a high degree of roughness and strong negative correlation. The Hurst coefficient is independent of the Euclidean dimension E, in which the object is embedded and relates to the fractal dimension, D as
D=E+H-I
(2) Geometrical fractals are characterized by self-similarity of their structure viewed at varying scales of observation (Mandelbrot, 1983) . Because the units in which a variable's change is measured and the units of time in which these changes are recorded are different, fractal time series are not self-similar but self-affine.
When a signal has self-affine structuring, then this is reflected in its Fourier power spectrum
If the signal is composed of random independent events (random Gaussian noise, rGn), then B = 0, B = 2H -I, H = 0.5 and r 1 = O. When rGn is integrated to random Brownian motion (rBm) its B = 2, B = 2H + I, H = 0.5 and r 1 = O. Around the rGn and rBm, signals composed of correlated events are found, fractional Gaussian noises (fGn's) (-I<B<I) and fractional Brownian motions (fBm's) (1<B<3) (Mandelbrot and Ness, 1968 ).
Laser-Doppler Flowmetry in the Rat Brain Cortex
Urethane in a dose of 130 mg/l 00 g body weight was given i.p. for general anesthesia. The animals (n=8) were artificially ventilated by a gas mixture of 30% 02 and 70% N 2 • Ventilation was adjusted so that p02 in arterial blood samples be as close as possible to 100 mmHg. Core temperature was maintained by a Yellow Spring Body Temperature Controller switching an infra heating lamp at the threshold value of the rectal temperature of 37.5 0c. Mean arterial blood pressure (MABP) was measured by a Statham pressure transducer via a catheter introduced into the common carotid artery toward the heart. MABP and electrical activity of the brain cortex (ECoG) was recorded by a Grass polygraph. Red blood cell (RBC) flux was continuously measured with a time constant of 0.1 second under control conditions by a laser-Doppler Flowmeter (Moor Instruments,
